Disposition of carbamazepine and its 10,11-epoxide metabolite in the isolated perfused rat liver.
The disposition of carbamazepine and its metabolite, the 10,11-epoxide, was investigated in isolated perfused livers from control and phenobarbital-pretreated rats. The mean hepatic clearance of carbamazepine was 0.28 ml per min per g of liver corresponding to a mean extraction ratio of 0.16 and a mean intrinsic clearance of 0.33 ml per min g of liver. In phenobarbital-pretreated rats, there was an approximately 40% increase in the hepatic clearance due to a concomitant increase in the mean extraction ratio from 0.16 to 0.26. The carbamazepine-10,11-epoxide generated in the liver approached and attained its peak concentration more rapidly in pretreated than in control rat livers. In the latter group there was virtually no disappearance of the epoxide from the perfusate, whereas in the pretreated rat livers the perfusate concentrations declined after 90 min. The extremely low clearance of the epoxide generated by metabolism in control rat liver was confirmed by administration of the epoxide per se to the perfusion system. The mean extraction ratio of the epoxide in this situation was only 0.016 and it was unaffected by prior treatment of the rats with phenobarbital. However, the epoxids exhibited dose-dependent kinetics with a 3-fold increase in the extraction ratio when the administered dose was reduced from 500 to 166 microng. The observed induction of the hepatic clearance of carbamazepine is supportive of the involvement of this mechanism in the interaction of this drug with various other anticonvulsants in both children and adults.